Increases of anthropogenic emissions of CO 2 since the Industrial Revolution are known to have influenced organisms and the delivery of oceanic ecosystem services at a global scale. This is an interesting piece of work that shows the effect of elevated pCO 2 on trace gases production including DMS and four halocarbon compounds through a mesocosm experiment. The study is based on the development of a bloom created by the addition of three different species of cultured phytoplankton to nutrient enriched coastal water enclosed in mesocosms. Considering that the impact of ocean acidification on DMS and halocarbons remains controversial, it is necessary to conductfurther study about this aspect. Overall, this paper is well written and the major points are discussed with clarity. I recommend this article to be published in Biogeosciences after modification. My major criticism to the manuscript is that the authors point the algae and their attached bacteria in the coastal environment were removed through filtration process, have you measured the bacterial abundance in the mesocosm before the three different species of algae inoculated? In addition, this manuscript lacks the initial concentrations of Phaeodactylum tricornuntum, Thalassiosira weissflogii, and Emiliania huxleyi inoculated into the mesocosm.
2
We are grateful to your review of this paper and would like to express our thanks for your helpful and constructive comments. We have revised the manuscript and addressed all the comments point by point. The main changes we made are as follows:
Increases of anthropogenic emissions of CO 2 since the Industrial Revolution are known to have influenced organisms and the delivery of oceanic ecosystem services at a global scale. This is an interesting piece of work that shows the effect of elevated pCO 2 on trace gases production including DMS and four halocarbon compounds through a mesocosm experiment. The study is based on the development of a bloom created by the addition of three different species of cultured phytoplankton to nutrient enriched coastal water enclosed in mesocosms. Considering that the impact of ocean acidification on DMS and halocarbons remains controversial, it is necessary to conductfurther study about this aspect. Overall, this paper is well written and the major points are discussed with clarity. I recommend this article to be published in Biogeosciences after modification. My major criticism to the manuscript is that the authors point the algae and their attached bacteria in the coastal environment were removed through filtration process, have you measured the bacterial abundance in the mesocosm before the three different species of algae inoculated? In addition, this manuscript lacks the initial concentrations of Phaeodactylum tricornuntum, Thalassiosira weissflogii, and Emiliania huxleyi inoculated into the mesocosm.
Thanks for the reviewer's suggestion and we have added some details about this mesocosm experiment in the revised manuscript. P3, L61 "DMS is the most important volatile sulfur compound produced from the algal secondary metabolite dimethylsulfoniopropionate (DMSP) through complex biological in teractions in marine ecosystems (Stefels et al., 2007) ." DMSP is not only produced by algae, but also by terrestrial plants and marine bacteria. Please re-word this section.
Thanks for the reviewer's suggestion and we have reworded this section in the revised manuscript.
P3, L67-71 "DMS is the most important volatile sulfur compound produced from dimethylsulfoniopropionate (DMSP), which is ubiquitous in marine environments, mainly P8, L167-L168 What is "LC" and "HC", low CO 2 and high CO 2 ? Please use the full name for the first time in the manuscript.
Thanks for the reviewer's suggestion and we have used the full name for the first time in the revised manuscript.
P9, L192-195 "The initial chemical parameters of the mesocosm experiment are shown in Table 1 .
The initial mean dissolved nitrate (including NO 3 -and NO 2 -), NH 4 + , PO 4 3-and silicate (SiO 3  2-) concentrations were 54, 20, 2.6 and 41 µmol L -1 for the low pCO 2 (LC) treatment and 52, 21, 2.4
and 38 µmol L -1 for the high pCO 2 (HC) treatment, respectively."
P8, L172 The unit of chl a is not unified with Fig. 1 , please check.
According to the opinion of reviewer 2#, Fig. 1 was replaced. P9, L192 Replace "for" by "of"
Thanks for the reviewer's suggestion and we have reworded in the revised manuscript according all reviewers' suggestion.
P10, L207-L209 "At the beginning of the experiment, the mean DMS, DMSP and DCB concentrations were all low in both treatments due to the low concentrations of DMS, DMSP and DCB in the original fjord water and possible loss during the filtration procedure (Fig. 2) ." P9, L196 delete "growth in"
Thanks for the reviewer's suggestion and we have modified in the revised manuscript. The study examines production of volatile sulfur and halocarbon compounds in mesocosms of seawater with different dissolved carbon concentrations. The premise is to examine the impact of ocean acidification on gas production. This is an okay idea. One major concern, however, is that the study was only five-weeks long, and there was no pretreatment of the phytoplankton. Thus, it is not really a global change test, but rather it is a test of acid shock on phytoplankton. I suppose this is interesting. Also, it appears to me that some of the data on temporal changes in chemistry and biology in the mesocosms have been published previously by Liu et al. (2017) . Thus, only the data in Figure 3 are new. Unfortunately, you cannot publish the same data twice.
Elsevier, the publisher of Marine Environmental Research, owns the copyright to those figures.
Specific Comments
1) The abstract reads well.
2) The introduction is okay. However, it ends a bit abruptly. As written it is mostly a review of literature ending in an objective to do more research. Although a research objective is good, research should be question driven and present a testable, falsifiable hypothesis. In this case, what do you hope to learn in a 5-week study? (This seems short term to me.)
3) The methods seem appropriate, to me.
4) The results are okay. However, the discussion about the role of bacteria in DMSP dynamics, on page 10 and 11, seems like speculation to me. Where are the data on bacteria in the mesocosms?
Speculation is okay, but data is better. Sorry but I cannot overlook the attempt to publish the same data in two papers. I realize that data from one paper can be used in another, but this needs to acknowledge the first paper and copywrite.
Response to Reviewer #2:
Dear Reviewer #2:
We are grateful to your review of this paper and would like to express our thanks for the helpful and constructive comments. We have revised the manuscript and addressed all the comments. The main changes we made are as follows:
General Comments
The study examines production of volatile sulfur and halocarbon compounds in mesocosms of seawater with different dissolved carbon concentrations. The premise is to examine the impact of ocean acidification on gas production. This is an okay idea. One major concern, however, is that the study was only five-weeks long, and there was no pretreatment of the phytoplankton. Thus, it is not really a global change test, but rather it is a test of acid shock on phytoplankton. I suppose this is interesting.
Thanks for the reviewer's suggestion and we also agree with that the mesocosm experiment is a test of acid shock on phytoplankton. In addition, simple pretreatment was conducted before the mesocosm experiment as described in Huang et al. (2018) . Briefly, before being introduced into the mesocosms, the three phytoplankton species and their associated bacteria were cultured in autoclaved, pre-filtered seawater from Wuyuan Bay at 16°C (similar to the in situ temperature of Wuyuan Bay) without any addition of nutrients. Cultures were continuously aerated with filtered ambient air containing 400 µatm of CO 2 within plant chambers (HP1000G-D, Wuhan Ruihua
Instrument & Equipment, China) at a constant bubbling rate of 300 ml min -1 . The culture medium was renewed every 24 h to maintain the cells of each phytoplankton species in exponential growth.
We have added these pretreatment in the revised manuscript.
P6, L135-P7, L141 "Before being introduced into the mesocosms, the three phytoplankton species Thus, only the data in Figure 3 are new. Unfortunately, you cannot publish the same data twice.
We agree with the reviewer's suggestion. In the revised manuscript, we deleted the conflicting figures and only described these results simply.
P9, L187-L192"The phytoplankton growth process was divided into three phases in terms of Thanks for the reviewer's ratification.
We agree with the reviewer's suggestion and have made modification in the revised manuscript.
P5, L97-103 "DMS and halocarbons play a significant role in the global climate and perhaps act a greater extent in the future. Meanwhile, the combined picture arising from existing studies is that the response of communities to OA is not predictable and further studies were required. Based on the controversial results about OA on DMS and halocarbons production, a mesocosm experiment was conducted in Wu Yuan Bay, Xiamen. The aim of this study was to investigate the influence of elevated pCO 2 on diatoms and coccolithophores and to further understand how the productions of DMS and halocarbons respond to OA." 3) The methods seem appropriate, to me.
Thanks for the reviewer's ratification.
Speculation is okay, but data is better.
We agree with the reviewer's suggestion. We have added the DCB data in the revised manuscript.
P8, L167-L175 "2.5 Enumeration of DMSP-consuming bacteria (DCB)
The number of DMSP-consuming bacteria (DCB) was estimated using the most probable number We agree with reviewer's suggestion and have add two tables in the revised manuscript.
10 We agree with reviewer's suggestion and have made the modification in the revised manuscript. Thanks for the reviewer's suggestion. We have modified this in the revised manuscript. 18 P2, L36-43 "During the logarithmic growth phase (phase I), DMS concentrations in high pCO 2 19 mesocosms (HC, 1000 µatm) were 28% lower than those in low pCO 2 mesocosms (LC, 400 µatm). 20
Elevated pCO2 led to a delay in DCB concentrations attached to Thalassiosira weissflogii and 21
Phaeodactylum tricornutum and finally resulted in the delay of DMS concentration in the HC 22 treatment. Unlike DMS, the elevated pCO 2 did not affect DMSP production ability of 23 Thalassiosira weissflogii or Phaeodactylum tricornuntum throughout the 5 weeks culture. A 24 positive relationship was detected between CH3I and Thalassiosira weissflogii and Phaeodactylum 25 tricornuntum during the experiment, and there was a 40% reduction in mean CH 3 I concentrations 26 in the HC mesocosms." 27 2) Line 48: 'human activity' and 'anthropogenic' are the same. You do not need both in the 28 sentence. 29
We agree with the reviewer's suggestion and have modified this in the revised manuscript. 30 P3, L53-56 "Anthropogenic emissions have increased the fugacity of atmospheric carbon dioxide 31 (pCO 2 ) from the pre-industrial value of 280 µatm to the present-day value of over 400 µatm, and 32 these values will further increase to 800-1000 µatm by the end of this century (Gattuso et Thanks for the reviewer's suggestion. We have deleted this sentence in the revised manuscript. 47 6) Line 192: delete the sentence and put (Fig. 3) in the following sentence. 48
We agree with the reviewer's suggestion and have made the modification in the revised 49 manuscript. 50 P9, L207-P10, L209 "At the beginning of the experiment, the mean DMS, DMSP and DCB 51 concentrations were all low in both treatments due to the low concentrations of DMS, DMSP and 52 DCB in the original fjord water and possible loss during the filtration procedure (Fig. 2) ." We agree with the reviewer's suggestion. We have added the DCB data in the revised manuscript. 61
P8, L167-L175 "2.5 Enumeration of DMSP-consuming bacteria (DCB) 62
The number of DMSP-consuming bacteria (DCB) was estimated using the most probable number 63 (MPN) methodology. The MPN medium consisted of a mixture (1:1 v/v) of sterile artificial sea 64 water (ASW) and mineral medium (Visscher et al., 1991) , 3 mL of which was dispensed in 6 mL 65 test tubes, which were closed off by an over-sized cap, allowing gas exchange. Triplicate dilution 66 series were set up. All test tubes contained 1 mmol L -1 DMSP as the sole organic carbon source 67
and were kept at 30 °C in the dark. After 2 weeks, the presence/absence of bacteria in the tubes 68 was verified by DAPI staining (Porter and Feig, 1980 DMS and halocarbons play a significant role in the global climate and perhaps act a greater 184 extent in the future. Meanwhile, the combined picture arising from existing studies is that the 185 response of communities to OA is not predictable and further studies were required. Based on the 186 controversial results about OA on DMS and halocarbons production, a mesocosm experiment was 187 conducted in Wu Yuan Bay, Xiamen. The aim of this study was to investigate the influence of 188 elevated pCO 2 on diatoms and coccolithophores and to further understand how the productions of 189 DMS and halocarbons respond to OA. 190
Experimental method 191

General experimental device 192
The mesocosm experiments were carried out on a floating platform at the Facility for Ocean 
Sampling for DMS(P) and halocarbons 230
DMS(P) and halocarbons samples were generally obtained from six mesocosms at 9 a.m., then all 231 collected samples were transported into a dark cool box back to the laboratory onshore for 232
analysis within 1 h. For DMS analysis, 2 mL sample was gently filtered through a 25 mm GF/F 233 (glass fiber) filter and transferred to a purge and trap system linked to a Shimadzu GC-2014 gas 234 chromatograph (Tokyo, Japan) equipped with a glass column packed with 10% DEGS on 235 h with a pellet of KOH (final pH > 13) to fully convert DMSP to DMS. Then, 2 mL hydrolysed 239 sample was carefully transferred to the purge and trap system mentioned above for extraction of 240 DMS. For halocarbons, 100 mL sample was purged at 40 °C with pure nitrogen at a flow rate of 241 100 mL min −1 for 12 min using another purge and trap system coupled to an Agilent 6890 gas 242 chromatograph (Agilent Technologies, Palo Alto, CA, USA) equipped with an electron capture 243 detector (ECD) as well as a 60 m DB-624 capillary column (0.53 mm ID; film thickness, 3 μm) 244 (Yang et al., 2010) . The analytical precision for duplicate measurements of DMS(P) and 245 halocarbons was > 10%. 246
Measurements of chlorophyll a 247 21
Chlorophyll a (Chl a) was measured in water samples (200-1,000 mL) collected every 2 d at 9 248 a.m. by filtering onto Whatman GF/F filters (25 mm). The filters were placed in 5 mL 100% 249 methanol overnight at 4 °C and centrifuged at 5000 r min −1 for 10 min. The absorbance of the 250 supernatant (2.5 mL) was measured from 250 to 800 nm using a scanning spectrophotometer (DU 251 800, Beckman Coulter Inc., Brea, CA, USA). Chl a concentration was calculated according to the 252 equation reported by Porra (2002) . 253
Enumeration of DMSP-consuming bacteria (DCB) 254
The number of DMSP-consuming bacteria (DCB) was estimated using the most probable number 255 (MPN) methodology. The MPN medium consisted of a mixture (1:1 v/v) of sterile artificial sea 256 water (ASW) and mineral medium (Visscher et al., 1991) , 3 mL of which was dispensed in 6 mL 257 test tubes, which were closed off by an over-sized cap, allowing gas exchange. Triplicate dilution 258 series were set up. All test tubes contained 1 mmol L -1 DMSP as the sole organic carbon source 259
and were kept at 30 °C in the dark. After 2 weeks, the presence/absence of bacteria in the tubes 260 was verified by DAPI staining (Porter and Feig, 1980) . Three tubes containing 3 mL ASW 261 without substrate were used as controls. 262
Statistical analysis 263
One-way analysis of variance (ANOVA), Tukey's test, and the two-sample t-test were carried out 264 to demonstrate the differences between treatments. A p-value < 0.05 was considered significant. 265
Relationships between DMS(P), halocarbons and a range of other parameters were detected using 266
Pearson's correlation analysis via SPSS 22.0 for Windows (SPSS Inc., Chicago, IL, USA). 267
Results and Discussion 268
Temporal changes in pH, Chl a, Phaeodactylum tricornuntum, Thalassiosira weissflogii, and 269
Emiliania huxleyi during the experiment 270
During the experiment, the seawater in each mesocosm was well combined, and the temperature 271 and salinity were well controlled, with a mean of 16 o C and 29 in all mesocosms, respectively. 272
Meanwhile, we observed significant differences in pH levels between the two CO 2 treatments on 273 22 days 0-11, but the differences disappeared with subsequent phytoplankton growth (Fig. 1) depleted, Chl a concentration in both treatments (biomass dominated by Phaeodactylum 286 tricornuntum) remained constant over days 12-22, and then declined over subsequent days (Liu et throughout the entire period in each bag, but the maximum concentration was 8,120 cells mL -1 , 290 which was far less than the concentration of Phaeodactylum tricornutum with a maximum density 291 of about 1.5 million cells mL -1 (Liu et al., 2017) . 292
Impact of elevated pCO 2 on DMS and DMSP production 293
At the beginning of the experiment, the mean DMS, DMSP and DCB concentrations were all low 294 in both treatments due to the low concentrations of DMS, DMSP and DCB in the original fjord 295 water and possible loss during the filtration procedure (Fig. 2) . With the growth of phytoplankton, 296 Meanwhile, a significant positive relationship was also observed between DMS and 312
Phaeodactylum tricornuntum (r = 0.560, p < 0.05 in the LC treatment; r = 0.635, p < 0.01 in the 313 HC treatment), while no relationship was observed between DMS and Thalassiosira weissflogii 314 (table 2 and table 3 ) during the experiment. 315
In this study, no difference in mean DMSP concentrations was observed between the two 316 treatments, indicating that elevated pCO 2 had no significant influence on DMSP production in 317
Phaeodactylum tricornuntum and Thalassiosira weissflogii throughout this study. However, a 318 significant 29% reduction in DMS concentrations was detected in the HC treatment compared 319 with the LC treatment (p = 0.016), though no statistical difference for DCB concentrations was 320 found between the LC and HC treatments during phase I. This reduction in DMS concentrations 321 may be attributed to greater consumption of DMS and conversion to DMSO (Webb et al., 2015) . 322
In addition, the peak DMS concentration in the HC treatment was delayed 5 days relative to that in 323 the LC treatment during phase II (Fig. 2-A) . This result has been observed in previous mesocosm 324 experiments and it was attributed to small scale shifts in community composition and succession 325 that could not be identified with only a once-daily measurement regime (Vogt et al., 2008; Webb 326 et al., 2016) . However, this phenomenon can be explained in another straightforward way during 327 this study. Previous studies have showed that marine bacteria play a key role in DMS production 328 24 and the efficiency of bacteria converting DMSP to DMS may vary from 2 to 100% depending on 329 the nutrient status of the bacteria and the quantity of dissolved organic matter (Simó et al., 2002, 330 2009; Kiene et al., 1999 Kiene et al., , 2000 . In addition, a significant positive relationship was also observed 331 between DMS and DCB (r = 0.643, p < 0.01 in the LC treatment; r = 0.544, p < 0.01 in the HC 332 treatment) during this experiment. All of these observations point to the importance of bacteria in 333 DMS and DMSP dynamics. During the present mesocosm experiment, DMSP concentrations in 334 the LC treatment decreased slightly on day 23, while the slight decrease appeared on day 29 in the 335 HC treatment (Fig. 2-B) . In addition, the time that the DMSP concentration began to decrease was 336 
Impact of elevated pCO 2 on halocarbon compounds 348
The temporal development in CHBrCl 2 , CH 3 Br, and CH 2 Br 2 concentrations is shown in Fig. 3 produce bromocarbons (Karlsson et al. 2008 ) and significant correlations between cyanobacterium 362 abundance and several bromocarbons have been reported in the Arabian Sea (Roy et al., 2011) . 363
However, the filtration procedure led to the loss of cyanobacterium in the mesocosms and finally 364 resulted in low bromocarbon concentrations during the experiment, although Phaeodactylum 365 tricornuntum and Thalassiosira weissflogii abundances were high. 366
The temporal dynamics of CH 3 I in the HC and LC treatments are shown in Fig. 3-D Moreover, similar to DMS, the maximum CH 3 I concentration also occurred after the maxima of 382
Phaeodactylum tricornuntum and Thalassiosira weissflogii, at about 4 d (Fig. 3-D) . This was 383
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